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|Both with the ordinay lines for the] 
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, 'To find the houre of the Night by the Stars; | [' 
To: deſcribethe moſt uſual | forts of Dils;' Ps 6 


And many other requiſite concluſions. 
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Huare and Azimuth, and other things 
of the Suns conndin reference 
to the Horizos. 


Andalſo with new Lines ſerving ro| 
the fore-mentioned and other pur- 
poles, more accurately. 


:X As namely, 


To perform all commonthngs in Menſura- | Cn 
tion ; E 


In an accurate, eafie, e, and delightful wa). 
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2 oncerning the ſtratture and” 
= uſe of this Quadrant , the 
WW Reader may underſtand thus 
E<zaD much. The Houre and Azi- 
þ TV muth lines are like thoſe 
that are commonly ſeeve upon other 
Quadrants, and the uſes are (moſt part) 
| the ſame, and therefore are lightly paſſed 
' over ai ts ſeeninthe ſecond Propoſution, 
(Bus the Diſtance of theEquinoatal er Tro- . 
. Piques & here ſhortned , that ſo more room 
| might be gained above, for thebetter pla- 
\ Ging, and the more accurate dividingof 0 | 
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"ter. Thus becomming more large, they. 
© will ſupply all interided purpoſe, very well, 
[.., There & no Scheme givenof thu chanze 
7:8 mentioned, nor of the vulgar Houres + 


$h\d 


larger each ſingle degree, or more. _ 


If itberequired to make theſe yet lar- 
ger,then may the fore-mentioned Azimuth 


lines be leff quite ont, For the uſe of them, 
as they are here deſcribed, u of ſmall mo- 
ment, very hardly, making good the Sans 
coaſt to one entire degree - and'for. ſerious 


prattiſe , the new Lines added are farre_ 
more ſuf ficient If ths be gramed, then 


may the Equinodtialls land below,by which 
means they ſhall become large enough,even 
in ſmail Inſtruments, Eſpecially this may 


moſt fairlybe done, if the hour-lines bere- 


wverted by changing the places of the Equi- 
nottiail and Tropiques, that ts, if the Equi- 


xodtiall altitudes be inſerted below on the | 


circle neereſt the I1mb, and the Tropical 'al- 
titudrs above in the circle neereſt tothe cen- 


Equinottials, which in ſmall inſtra- 
ments may receive each ſecond degree , in | 


| 
| | 04 
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and Azimuths, becauſe thoſe lines are well 


exoush 
Ot 


FT enveh known already, and this mutation 
| #eafietobe underſtood. If other Duadrants 
' were thought compleat in uſe, this will be 
'$ \ found much more copious. For it ſerveth 
not onely to finde the hour of the day by the 
} Sun - of the night by the Starres, and 
what elſebelones to their Riſings,Settings, 


+ Amplitudes, &c. but i very well fitted al- 


ſo-1a deſcribe all the moſt uſuall ſorts of 
' , ſanding Dyals; that ts, all that are up- 
_ right , or elſe reclining or inclining to 
| - thefull Eaſt and Weſt : which two ſorts 
»[6 14 ) de many kinds of ſuch bedjes , as 
|. arereentarly formed. T heſe are here per- 
Þ formed by very caſic and familiar ways of 
F working, The Nodurnall for the hour by 
he. the Stars , is more expedient in this then 
Þ is other Quadrants, For in judging of 
'F time onely by the Appulſe of the Stars to 

4 7he Meridian, and finding that Meridian 

| "200 onely by a rude conjecture from the 
{RF North- ſftarre, an errour of a quarter or 
ll * half an hour ts eaſily unawares committed, 


* F Thi cannet be ſo here if any ordinary care 
be had in taking the Stars altitude, For. 


this 
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thus porpeſe, there are twelve ſelett Stars 


#, fily fulfilled, Ontly they muii take 


- Propoſitions that are here ſet down might 
have been increaſed bothin number and in 
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+ His ts oy 


inferted, all of them of North Declins- Þ 
tion ,-lying between the Equinottiall and | 
Tropique of Cancer, and in ſuch diffe- |}: 
rence of right aſcenſgons, as that one or 0- | 
ther of them will be alwayes in ſuch con- | 
wenient place of the Heavens, as from 
whence the hour may very fully be colledted 
every night throughout the whole year. 
Since therefore they are ſo convenient for 
aſe, therewould be alittle the more dili- 
gencenſed to come to the knowledg of them | 
in the Heavens, that dueobſervations may ' 
be made whenſoever any of them ſhall be 

in view. If any defire that other ſtarres. * 
(ſuch as are better known to them) ſhould+ * 
be inſerted, they may have their deſire ea | 


care, that the ſlarres be ſuch as fall between _ 
the Tropiques inthe Heavens, and chiefly 

between the Equinottiall and North Tro- 
pique, becanſe ſuch ſtarres are longeft im N 
view, and their hours beih found,----The © 


variety 
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"M 4ricty of performance, if prolixity had © 
'F” been affetted; but ſuch of them, and [ach *' 
| '* wayes of effetting them, are here pitched 

'Þ1'* pon as ſeemed moſt conducible for daily 

» uſe, 10 make the Treatiſe,rather material v 

; thenburthenſome. And for the ſame reaſon 
| ##,that the ſeveral lines upo the quadra#$6, 

7 are denoted by letters only; that by ſuch bre- | 

| vity,al unneceſſary circumlocution might bes, 

' takenoff, which, by impoſition of names 10 

* each of them, could not ſo eaſily have been 

Þ:Yavoyded. If other Quadrants have here- 

. | tofore found good acceptance , becauſe 

þ1 they were of ſome good uſe , I ſhould in 
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þ. reaſon expect 4 greater proportion if 4 
F' thanks from theingenuous for making pub- " * 
hs, Gaque this larger Improvement of this In- 4 
"I ftrument. But be that as theR'savuR 9 

{+ Zſterh. J 


fx 
> of 
*4s 4 
"ir, 
; Fl 
+3 | 
” ; k>Y 


Anthony Thompſon, - * 
""M 


TTFILILLL 


Ld 


| The uſes. of the - 
LQVADRANT. 


—— 


—_— _— ( NN I 


PE 
——— _— 


— — — —_ .. 


I. To finde the Suns Declination. 


pete Ay the threed to the day of the 
48 I moneth upon the back ſide of 


the Quadrant , and it will ſhew 
# "OR? you the Declination of the Sun a2 
in that unequal] ſcale, which is. RY; 
lumbred with twice 23%. If your day fall in *:* 
fle upper ſcale of moneths(which may be cal- 
: d the Summer ſcale) then is the declination 
Jorth : if ir fall in the lower (or Winter) 
tale, all declination is South from the Equi- 
tial 
Thus upon April} xc, you ſhall find the ſun 
decline t5 gr. northward : and fanuary-:;0, 
geclines abopt 14: gr. ſouchward. i 
E Theconrary work is eaſie : by aflign- 
the ſuns declination, to know on what Tay 
the moneth the ſame ſhall be; For the _ 4x 
B threed.. R, A I 


x $ ; f i $25.28 'F «_ ade 20 IF 
- A ot at we wot ED as 5 lf 4 wo dr F , 
EY of => TE S.". v 4 Ve WR: "We ” bp 9 oth nk "35:1 PF", 
4 = 6 , AE - LS. 9% 7 Bas 4k " a 5 
_ A IY & OS; 2þ 3, 9h : - F* z ' #. Wh : #4 Le oy 
. q 4 « q : 1 
4 F . _— P 3 4 Fd y CF + Fs f * 
” . / ; 


threed may be laid to the declination in twof 
places; in both which it will croffe the rwo 
 haltcyears , ſhewing two leverall dayes on 
”- Wwhichthe ſun ſhall have ſo much declination , 
* North ; and two more dayes on which it ſhall 
F -Have that declination Southward. It will be 
- ealleto diſtinguiſh which of thele days ſerve 
your purpoſe, by the two ſeaſons of the year 
unto which the two ſcales. of moneths doe 
anſwer. 
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11. To reftifie the Bead for eb| ervation of Hour, 
er Azimmh: and to perform thoſe thing 
that are done by the uſual lines upon the 


Luadrant. 


J Aving found the Suns declination for youy- 
&* day, you muſt count the fame upon thi 
double equal! ſcale which is oa the forelide of - 
the Quadrant, namely,from the middle of ug 
towards the right hand, if the declination | 
North, ortowards the lefthand if it be South 
The threed being laid rhereto, you muſt mo 
the bead,ril it fal juſtly upon the houre of 14] 
fo ſhall it be fer right for the intended uſes 
that day. As, 

' 1 For th Hours. If youobſerverheſu | 
a 
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ad "7, es 
altitnde (by letting 

through the ſights, and the Plummet to hang 
at full liberty, cloſe to the plane of your qua- 
drant)the bead will ſhew the honre, if you 
have reſpect to the time of the yeer. That is; 
If the ſuns declination be North , the bead 
[ſhewes the time of the day among the Sum- 
mer houres , thoſe which ſpread from the 
EquinoRiall rowards the right hand. If the 
Sun decline South, the time muſt be accounted 
in the croſle lines which are the winter hours. 
And in this obſervation you ſhall ſee the 
threed to cut ( in the equall limbe ) the Suns 
altitude above the Horizon. — Thus at Lox- 
don, ifthe © decline 15 gr. Northward, and 
the alcicude were 9;5 gr. the hour would be 
about a quarter before 6 in the morning : Or 
a quarter paſt 6 in clie evening. But if the Sun 
had the ſame declination Southward, and the 
ſame alcitude alſo, then would the time be 
half an hour paſt 8, in the morning ; Or halfe 
in hour paſt 3, in the evening. The former 
df theſe rimes is ſhewed by the bead among 
he ſummer-houres ; the latter among the 
zinter-hours. 

' 2 Forth AziMuTH. If the ſuns altitude 
ze numbred. the contrary way in the equall 


B 2 will 


the Sun-beames to ſhike 
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mbe, and the threed be 1aid thereto,the bead 
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| Willthen ſhewthe Azimarh of the-Sun 1 yot 


ſhall finde it done more accurately and for 


account it according to the time of the yeer : 
That is, among the Summer Azimath; when 


the ſun hath North declination ; and among 


the Winter Azimuths when the ſun declines 


\ South. The Summer Azimuths,are thoſe that 


ſpread from the EquinoCtiall rowards the left 
hand : The other croſſing them, are the Win 
ter A:i\muths. Thus if the ſuns 
declination were 8 gr. Northward, and the 
altitude 18 gy. the Azimuth would be $80 g7 


fromthe South. But if the ſun had &* gr. of 


South declination, and 18 pr. altitude, the 


Azimuth would be 50 gr. from the Sonth 


here at London. This way may ſerve fo 
Srofle workes, when the Azimuth is requirec 
onely within one or two whole degrees. You 


better purpoſes in the thirteenth follow- 
mg. 

3 For the ASCENSIONALL difference 
The bead bcing ( recitied as before ) and ap- 
plied to the left ſide of the quadrant, gives the 
Aſcenfionall difference,or the time of ſun-ri 
ſing & lerins ©0151 or after 6a clock, among 
thoſe hours and quarters which interſe& eact 


_ other upon the ſame left ſide of the quadrant 


if you account them agreeable to the time 0 
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"the yeer- And from the bead to the line of 12 


rightly taken according to your tire of Su- | | 


mer or Winter, gives the ſemidiurnall Ark of 
the ſun, or half the dayes length.-—As allo, * 
from the bead to the other line of I2, which 
ſerves for the contrary time of the yeer, Gives | 
the ſeminoRurall Ark, or half the length of 
the night. —— Thus if the ſuns Jeeling: ; 
tion were 1.4; er. the Aſcenſionall difference 
would be 1 hour and ; ofan houre. Andif 
the ſaidzdeclination were North, then the ſun *? 
fiſerh that day 5 of an hour before 5 . ſetreth _ 
: after 7:4 The ſemidiurnall arke (from the 
bead bs the Summer 12 ) is 7 3 hours. 
The ſeminocturall arke (from the bead to the 
Winter 12 11s 4 } houres. Theſe doubled,make 
the day 14: hours long, The night 95 long. 
4 For the AMPLITUDE. The: bead ap- 
plyed to the right fide of the quadrant gives 
the e-Zmplitude of fun riſing and ſetting, in 
all varieties. Namely ; From the bead to that 
| South Azimuth which is proper to the ſeaſon 
ofthe yeer, is the eTmplitugae from fourth : as 
alſo to the contrary ſouth Azimuth, gives the 
eAmplitade from North : ſhewing how many 
degrees of the Horizon the ſun rifeth and ſer- 
teth any day from the juſt South or North. 
$0 from the bead to the Eaft and Weſt Azi- 
B 3 murh 


* muth (which-is the ninth Azimuth ) gives] 
*- the Amplitude from Eaſt or Weſt. --—Thus 
' if the © decline 14; gr. The Amplitude is 
| here, 223gr. almoſt. Jf the declination be 
North, then is this Amplitude from Eaſt and 
 Weſttoward the North, 23+ degrees. The 
Amplitude from the north it ſelf is then 66;gr. 
From the ſouth point of the Horizon it is 
113z g7. You may eaſily (in ſuch manner) ac- 
count it for South declinations of the ©. 
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V. To finde wbenT wilight begins inthe Morn: 
ing avd ends at Evening : which moments 
are the two utmoſt termes of darke night- 


Fter the bead is reftified for your day, 
The threed laid to 18 gr. in the equall 
limbe, will ſhew the houre or part required. 
Onely here remember to take your hour a- 
right. Namely,in winter time, look among the 
Summer houres,where it is that the bead reſt- 
eth, for that is the Morning or Evening hour 
of Twilight.So in ſummer time you muſt look 
among the winter hours — Thus when 
| the © declines 11 5. gr. Southward, the twi- 
light begins at Lendey at 5 in the morning,and 
ends at 7 a clocke at night, as the bead 
ED ſhewe; 


F declination were North, the twilight would 
begin at ; of an, hour before ; in the morning, 
.and ende ; after 9 at night. --The funs depreſ- 


ſion 18 gr. under the Horizon, is the uſuall Þ 


rerme whereon to begin andend the twilight. 
You may as well do this tg any degree of 
light, ds tO I2,0rT3 degrees depreflion > Ar 
which time tn the morning all things begtn to 
be viſible, and the light to be of ſome uſe. A$ 
if the © decline 3 3 gr. Sourhward, if you ſer 
the bead thereto, and then lay the threed ar 
12 gy. inthe equall limbe, you frall-fee the 
bead (among the ſummer houres, ) fall upon 
5,inthe morning and 7, at might, So thatar 
5, and till 9, there is a reaſonable degree of 
light. Or if in ſammer the© had declined 
7:87. Northward ; the ſaid degree of lighr 
would begin at 4, in the morning, and end at 
$ inthe evening.----Neer to the lengeft days 
you ſhall finde no twilight ar all according to 
18 degrees depreſlion of © under the Hoti- 
z0n :. for then the bead will fall be;,ond the 
Winter 12 a clock-line. en 
C. Theſcare the chief uſes of ;he hour and 
Azimuth lines as they are Tere , and in all 
Quadrants commonly inſerted. There are 
other things concerniz7g the ſuns pRenp 
the 
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ſhewes among the ſummer houres. Butif that * 
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" the Ecliptick: The ſans declination : The ſuns' 

F right aſcenſion : Namely, ---How by having 
any one of theſe, to finde out the reſt --Theſe 
are here omitted as.matters onely of curioſi- 
| ty, being of no further uſe, in this inſtrument, 
then that they may be known. Yet if any 
ſhould deſire on; they may have a Scale of 
the 12, fignes inſcribed on the back ſide ; by 
help of which, the fore-named requiſites may 
| bþeattained. The particulars that follow are 
'. moſt aimed at, (as being more of them, and 
' moxe accurate ) and therefore the precedent 
& things are thus briefly paſſed over. 
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| | - III. To finde the Suns eAſcenſionall 
bw arfference, &c. 


\ Ount the declination in the equal| 
limbe from F;ro K. The threed there 
laid, gives BS the Aſcenſionall diffe 
ence.--The ſaid aſcenſional difference 
gives the times of ſunriſing and ſetting be 
fore and after 6 : with the lengths of Day anq 
Night.----The ſame may be done for all ſtar: 
whoſe declinations are known. 
- C So by having the aſcenſionall difference 
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you. may finde the ſuns declination thereto 
belonging. | 
_ Here at, Londoy, if the declination be 20 gy- 
the aſcenſionall difference is 27 gr. 1. iatn> 
That is, r houre, 49 minutes. And if this 
declination be North, the ſun riſecth 1 hour 49 
min. before 6, . and ſetteth ſo much after 6: 
"That is, it riſeth 17 min. after 4 in the morn- 
ins ; and ſetteth 49 min. after 7 a clock at : 
night. And the time of ſetting being doubled, 
Sives 15 hours, 28 min. for the dayes length. 
"The time of rifing being doubled , gives 8 
hours, 2.2 min. for the length of night. But if 
*the declination had been South, the fun 
ſhould riſe 1 hour, 49 min. after 6 (that is, at- } 
7, 49 min.) And ſhould ſet 1 hour, 49 min. | 
before 6 (that is, at 4and 11 min.) and the 
day would be 8 hours, 22 min. long ; the night 
.I5 hours, 38 min. 


is 
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IV. Ta finde the ſans Amplitude, cc. | 
Ount the declination inthe equall limbe, 
from G to H. The threed there laid, gives 
CR for the Amplitude. -----The ſame may 
be done for ſtars whoſe declinations are 
known. 
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o by having the Amplirade, you may | 
finde the- declination. For if the Amplitude| 
be counted from C to-R, the threed laid at R, 


gives the declination G H. 
Af Lonaoy, if the declination be 20 gy. the 


Amplitude is 32 gr.20 tnin.from the Eaſt and 
Welt points of the Horizon. 


——— 


V. Having the declination of any upright plane, 
zo finde the elevation of the ſtyle, &c. 


. Ay the threed to the planes declination, 
—counted from D to R : So will G H be the 
Elevation 
 C 50 by having the Elevation GH, you 
may finde DR the declination. 
If an upright plane (here) decline 20 gr. the 
ſtyles elevation will be 35 gr. 48 minutes 


RR 


VI. To finae the Deflexion, & ce 


"Ount the declination from Bro S. The 
threed there laid, gives F K the Deflex- 
RL —- 
C Soby having F Kthe Deflexion, you 
may finde B S, the planes 7 
'Y; \ 


#- ay _— = cawny tg. was” 


if 


"i A ola declining » 20 on, "<0 - Deflex- I 
100 15 15 oy. I 3 Min: : 
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'VIL To fuk the _n Difference of 
lengitnae, & Cc 


«*. 
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x (C,Ount the Elevationfrom Fto K. E S is 
the difference of longitude. 
2 Caunt the Deflexion from G to H. CR 
is the difference of longitude. 

C By the contrary works, having the 
difference of longitude, you may finde the 
Elevation and Deflexion. 

A plane declining 20 gr. hath 2587 diff, of 
longitude. 
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VIII. To RY an Herizental Dial. 


1. (* Ount the houre from E to S: The 
chreed laid at S,givesF K. Then count 
GH equall ro F K: The threed there laid 
—__ DR, the fpace of that hour from 12. - 
. Count the hour from CroR, and by 
help of the threed you ſhall have G H. Then 
count FK equall to ” GH: the threed laid at R, 
pres B S, for the ſpace of that hour from 12. 
3. With 
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| -'3 With a paire of compaſles, take the 

[|-- hourfrom C to R, and ſerit from B toS. BS|| 
is the ſpace or angle of that houre fromP 
ewelve. 


4 , Take - with your compaſles the hour 
from Eto S, and ſetit from D to R. So the} 
number D R ſhews how many degrees that 
houre muſt be from 12. wid 

By all theſe waies ( here at London ) the 
third hour will be found about 38 gr. from 
12. The reſt will be in like manner found 
according to their true quantities. 


1X. To finde what Angle any hour-circle ma- 
keth with the Horizon ; or any Azimuth 
makes with the EquinoCtiall. = I 


L Ec the number of the hour-circle ( or 

Azimuth ) from ſouth, be counted. from 
C to R the threed laid at R, will cut the 
equall limbe in H. And F H will be the an- 
ole required. 


qc By the angle know, it will be "Y bo 
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contrary: wore, to | finde the howre 
or Azimuth) to which that angle be- 
| ory 

The third houre ( or 45 Azimuth) makes 
with the Horizon (or with the Equinoiall) 
an angle of. 63 gr. 57 minutes here at Lox-" 
don. 
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X. To finde what arke of any houre-circle is in- 
' tercepted betweene the EquinoFtiall ( or any 
Parallel Jazd the Horizon. | 


Ount the number of the houre-circle 

from South, from Eto S: orif it be a- 
bove go, from E to B, and back againto S. 
ISo F K in the equall limbe, will be the arke 
required, betweene the EquinoRiall and Ho- 
BZON. ; --- 
The arke intercepted between any parallel 
and the Horizon, may hence alſo be found. 
——If the Declination of the parallel be 
North, and the houre be between 12 and 6, 
Add the declination to the arke found by che 
former worke: In other houres beyond 6,ſub- 
tract the former ark out of the declination [the 
reſult will be the ark required, Upon the houx 
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and the Horizon. 

Thus at Zsndon.The ark of the 3 hour inter: 
cepted between the EquinoRtial and Hort 
'zon, is 29 gr. 21 min. ——And if the decli 
nation be 18 gy. Netth, the arke intercepted 
between that parallel and the horizon;is 4798 
2.1 Min. If the parallel be 18 gr. South 
the arke will be 171 gr. 21 min. 
'C The firſt worke,will alſo ſhew what ark 
ofany Azimuth from South is intercepted be 
tweene the Horizon and EquinoQtall, if i 
ſtead of the hour-circle from South, you ul 
the Azimmnmh from South. This interceptet 
 arke, is the EquinoGtiall altitude of that 4 
zimnth. 4 
' So in the 45 eAzmnth from South , thi 
EquinoGiall is 29 gr.21 min. high. In the 135 
Azimuth from South, the Equino&ialls det 
preſſion under the horizon,in 29 gy. 23 mill 


This is made uſe of afterwards. 
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XI. How bis h the Sun Fr be upon any Ac 
math, $6. in any Declination. 
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q He: Azciwnth i is beſt numbred from the 


* ſouth. And this propoſition ( with moſt 
F frhoſe that follow )' is to be done by _ 
of compaſles. 

-C lfthe © be in the EquinoGiall, the firſt 

\ = of the laſt propoſition gets the Equi- 
tidll alricude or depreſſion , by counting 
the ie o Lomb from E to $, wheteby the arke 
[ | FK will be found. This arke ( if tho Azi- 
wth be leffe than 90) is the altitude : if more 
than co, it is the depreſſion. 

But if the fun have Declination, then. Firſt, 
hy the threed from F towards K according to 
that Declination, and take the leaft diſtance 

from the point B, to your threed, and keep 
l ly his extent. Then, 

. C Ifthe funs declination be ſouth ; Count 
your 4zimark from E to S, and lay the threed. 
* re, which wilt cut the ltine E N, in. T.. Ser 
dno foot of the former Extent in T, and rar 

te other about toward the ſide A B, 

| t e threed 10. the remoteſt diſtance of that 
bi uit. The threed ſo laid, will give the aks- 
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fdacaquints kt yor Zu cot: the Legrees i 

. Thus the ſun declining ſouth 11 gr. 2@ 
will have 16: gr, of altitudein the 45 4 
muth. 


C If the ſuns declination be Nodes 


the threed atit,and let it cut E N,i in T. "The 
ſet one foot of your former extent in T, and 
with the other foot turned about, Jay th 
threed at the remoteſt diſtance, from T to 

: Jyardsthe ſide A C. The theed ſo'h ying,fhew 
"from F in the equall limbe,the aitiqude requi 


red. Thus if the ſun decline 11 : {gr North h 
his” altirude upon the a5 Azimnth will bl 
42 +9r.----But if the Azimuth be more thaiff 
go, count from B to S, the exceſle above 90j 
and applying the thread thereto, ſee what de 
Srees of the equall limbe the threed cull 
trom From F. Count that number of ds 

' grees from 6o (in the equal limbe) forwards 
toward 7c,80, go, and lay the threed there 

which ſuppoſe ro cur theline a @, in = 5d 
your compaſſe(keeping ſti{l.their firſt extent 
upon -, and turn the other foot towards 

_ thelide A C, laying the treed-atthe-remotel 
rurne. If now to {he threed ſo laid,you-num 
ber the degrees in the equall limbe,_ fro 


Goth 
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| he oe that be the atirade required. 


Whus if the ſun decline I 1 2 gy- North, and 
he Azimuth be 1014 gr. from South, the al- 


ticude muſt be 57 gy. in ourlatitude of 57 vr. 
zo minutes. 


Ancther way for thu P repoſition. 


þ by the firſt work in this 13%), get the Equi- 
noial altitude or depreflion for your Azi- 
Wuth. Then lay the threedat E: andin CD, 
rom D, count the faid altitude or depreſſion; 
trom which number or point , take the leaſt 
diſtance to the fide A C. Enter this length 
F{etween the ſide A C and the threed, keeping 
one foot upon the line A C, remove it there- 
on ro and fro, till the other foot turned about 
Mayjuſtly touch the rhreed. Then keeping your 
rompa es there ſer, remove the threed irom 
GtowardH according to the Suns declination, 
jd rake the leaſt diſtance from ycur former 
Sending to the threed. This length meaſured 
W! b h Scale CD fo.as one foot ſtanding upon 
the Scale, the other turved about; may juſt- 


touch the fide AC]ſhewes an atke, Ada 
I | 2 1 


If the ſuns Declination be? 
ſouth, muſt be ſubſtaR- | 
ed from | the Azimuth 


. . [| 
If the ſuns Declination be _ þ 


north.and the Azimuth 
leſſe than go , muſt be 
added ro J 


If the ſuns Declination be north , and] 
Azimuth more-than 90, the Azimut 
EquinoGCtiall depreſſion muſt be tak 
out of this arke ; 


 Thereſult is the altitude looked for. 


Thus if the Azimuth be = from ſout! 


Altitude  _.. 
the Equinoctiall Deprefiion will be 15 3 


The arke found, will be 143. Then, 
Ifthe © decline 112 9 0 the altitude uf 
on the 70 Azimuth wil be 1 degre 
Ifthe © decline 115 north, the Alritu 
upon the 70 Azimuth: will be 24 


degrees. 


| If the ſuns declination were 2c gr. north, * 
That forementioned arke wonld be 
25 gr. whence taking 15 5, there re- 
maines 9} for the Altitude of the 
ſua upon the 110 Azimuth from 
ſouth; ar that Declination of 20 gr- 
north. 

C By this worke; may a table of altitudes 
be made, by which the former Azimuth lines 

upon the quadrant may be inſerted. 
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XII. To finde how high the Sun ſhall beat any 
houre, and in any Declination. 


F Irſt, finde the intercepted arke of your 
houre, betweene the parallel of. Declina- 
tion, andthe Horizon, by the tenth. 
Secondly. finde what angle your hour cigz 
cle maketh with the Horizon, by the ninth. 
Thirdly,count that angle from C rowards 
'D, and from thence take the leaſt diſtance to 
"the ſide A C. Meaſure this length upon the 
[fide AC (from A ) and there ſet your com- 
paſſes. Then keeping that ſtation of your cor 
"Paſſes, Lay the threed to the intercepted ark, 
counted in the equal limbe from G : and take 
the leaſt diſtance from your ſtanding to the 
threed, Set one foot of this length in the 
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wth. 


ſeateC D, ſo, as that the other " _ 
about, maytouch the fide A C, fo ſhall tha 
foot inthe ſcale C D,give the Degrees of A 
ritude required, if you number them-from C. 
. Let the houre þe three from Neon. The 
intercepted arke between the: Equinotial 
and Horizon, will be 29 gr. 22 minutes. And 


if the Sun declineNorth It, ; gr. The. i interce g2 


6d arkes will be w: 44 And the angle of thi 
" third houre with the "en , is.6 3 gr. $3 
So that the Altitude for 6 ah Declination off 


IT ; gr-will be x FIegrees. 


C By this work you may make 24Table 
the Suns altirudes upor'any_ parallel of De 
clination. -And by thoſe altitudes yau may it 

. f#ertthoſe Summer and Winter houtes whic | 
-- "ar Weapon the IO. 
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 - X1It. To finde the Sus Acimmh. 


Fit, lay the threed to- the Suns : Declin 
oncounted in the &qual Iimbe frori.B toll 


; and take thelcaſt diſtance from the oy 
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4 cherkrevd and keep 


jade Coaalia-ar afar | 
extent; Then councthe Subs Akirnde in the 
equall:limbe, from F, and lay the threed tO its 
This being done, He : 
if the Sun Decline South, keep « one 
foor of your compaſſes always upon the line 
E N, beyond the threed, towards E, and re- 
move it- ſtill upon that line , rifl the other 
foot being turned about may touch the threed 
preciſely. : Obſerve tlien ; where- rhe foot of 
your compaſle ſtanderh upon the line 
| ſuppofeat V. Bring: the threed to V, and it 
thewes ( from E ) the Azimnurh from the 
UL - 
C1f che Sun Decline North, keep one foot 
of your'former extent; upon theline E N, on 
I this ſide the threed, towards N, and remove it 
ſtill upon thar line until thefootthat is turned | 
abour-do touch upon the threed. And ob- 
ſerve where your compaſſe foot then ſtand- 
eth, upon the line EN ( ſuppoſe ic ſtand ar 
W. ) Laythe threed at W, and it will cutthe 
ſcale E B. The parts whereof, from E to the 
threed, are the Azimuth from South. 

But ifit ſofall out in North Declinations, 
that when the threed is laid tothe altitude, 
you cannot finde roomeupon the line E N, 

_ _— ro ſet your compalles ſo as to keep 4 
C 3 the 
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| _ the conditions before required ; then work ili 
this manner. Add alwayes 3o degrees to the 
Suns altitude, and lay the threed at that 
' compound Altitude, numbred in'the equal 
limbe from F. To the threed ſo. laid, enter 
the former extent of your compaſles, between 
che threed and the line @ @, keeping: one foot 
alwayes upon that line. And look where the 
foot of your compaſles reſteth upon that 

line ; ſuppoſe at =. Take then the length 
-.from mw to «, and fer it upon the line N E 
(from N towards E) : and to the point whete 

itreſts, apply the threed : obſerving what 
' parts it cuts upon the ſcale, from B: The 
gumber of thole parts, gives the quaiitity of 
.the Azimuth above go from the South. Or 
the parts cut from E, give the Azimuth from 
the North. | 
- C If the© decline not atall, but is in the 
EquinoGtall, then the ſole Altitude from FN 
to K ( by helpe of the threed thereto applied) 
gives E S the Azimuth from South. 

If the Altitude of the © be 21 ; 1n the 
Equinoctiall , the Azimuth from Southss 
60 degrees. 

If the Sun decline © outh 5 gz. and the Alti- 
tude were 15; gr. the Azimuth would be 60 
deprees. | 
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- Ifthe Odecline North :o gr. and the Al- | * 


_. 

If the © decline North 20 gr. and the Alti- 
tude were 93 gr.the Azimuth would be 110 gre 
from the Sourh. 


Heade were 50, the Azimuth would be found 2 


C If you ſuppoſe the ſun to have no Aſti- . if 


rude, and:dowork by theſe rules, you 
ſhall finde the ſuns Amplitude, Or- 

tive and Occaſive, from the South. 
As if the ſun Decline 20 gr- North, 
you will finde 12 2 gr. 2c min. for the 
Amplitude from the South. 
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XIII. To finder FY hoare of the as, ; 
| by the Sun. 


Coun the ſuns Altitude inthe equall limbe 

from F : and to the threed there laid,take 
theleaſt diſtance from the point B: and keep 
this diſtance. 

Then count the ſuns Neclination (which 
1s had eaſily by the firſt propoſition: ) from 
Finthe equall limbe, and apply the threed, 
to1t. Then further, 

C Ifthe declination be South, ſcrone foot 
pf Jour former extent,upon the line E N _ 
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Þ 0 on i char ſide he threal- on  whichÞ 
| ftandeth'from it) and remove it thereon, tilll 
' the other (turned about) may juſtly rouch 
the threed A K. Suppoſe (in fo doing ) the 
compaſe foot ſtayeth at V. The threed ap] 
plied to the point V, will cut the houre from 
Noon,if you count the intercepted parts upon 
E B, from E. Thus if the ſan decline 20 
degrees South, and the Altitude were 13 gr. 
50 mis. the houre at London would © be. 10, 
Or -2. 
; 'C If the Declination be North, ſet one 
foot of your former extent upon the ſide 
AC, removing it thereon to and fro, till the 
other foot turned about, will onely rouch the 
threed.. When it isſo fitted \letthat foot upon 
the fide AC, keep its ſtation ; and from 
thence extend the other foot to the ſuns De- 
elination counted inthe ſcale A P ' This laſt 
extent muſt be applied to the line N E, from 
N: and where it ſtayes, lay the threed. Sq 
the parts cut upon theſcale E B, will give the 
houre. -——But this muſt be done with cau- 


W1 ; 


' tion. For if that foot that kepr its ſtation, 
ſtood from A, beyond the Suns Declinationf 
| inthe {ale AP, then the intercepted arke 
 fromEtothe threed, gives the houre from 
Noon. But if the forenamed foot ſtood be- 


weed 1 


006 AR LATE. DAI nes at 


ren. A 19 the. "Tioltoer "Yves the 
ſrhole arke E B go,with the arkefrom'B back 


give the hour from Noon. 

Thus, if the ſun decline 1 5 gr. Northward, 
and be 21 gy. high, the houre is 7 before, or 
5after, Noon. Or if the altitude were 2; gr. 
ih houre muſt have been 5 inthe Morning, 
or7 inthe evening: namely, 90 and 15 de- 
grees from Noon. 
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XV. On an Upright declining plane, to o finds 
the angle berween 12 ands. 


Our the Ie ms from C 
towards D : From that point take the 
.%_A leaſt diſtance to the fide CA.Set that 
'- - length from M toY, uponthe line 

'MY. Thethreed laid at Y gives G K forthe 

angle betweene 12andG6. - 

/ Or count the Declination of the plane. 
from B towards E, and lay the threed atit. 4 
The threed will cut N E. Takefrom Nto' 4 
the interſeRion, and apply it to M Y,;. the: ; 
| | threed put'to Y gives GK, as before: 
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again tothe threed ( theſe two put together ) 
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| -Tfa plane Decline 20 gy. this angle will be 


663 at London. 


—.. 


4, * 


XVI. To finde the Declinationrf a plane. 


Firſt, draw an Horizontall line upon your 


plane ( which you may do by your qua- 


x drant.) Thenapply one fide of the quadrant 


by = 
*: 


the quadrant, Or whether the ſame ſhadow. 


to that line, ſoas the limbe may be toward 
the ſun,and the plane of the quadrant may lye 
Horizontally flat. Thirdly , having a looſe 
threed and plummet, you muſt hold that 
threed cloſe by the edge of the limbe ( letting 
the plummet hang down at liberty ) till the 
ſhadow of the threed paſſeth dire&lythrough 
the quadrants center. Which done, you ſhall 
ſee what degrees of the limbe the ſhadow cuts 


o from that ſide of the quadrant which is per- 


pendicular to the Horizontall line. This is 
called the Horizontall diftance. At the ſame 
moment of time , obſerve the ſame Altitude. 
By this Altitade you may get the funs Azt- 
muth from South, by the thirteenth 

Afﬀer this preparation, take diligent notice, 
whether the ſhadow of the threed fall be- 
tewixt the South and the perpendicular ſide of 


fall } 
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Mall ſo, asto leave both the Sou 
perpendicular ſide (both of them) upon one 
coaſt of the ſhadow. 

In the firſt caſe, you muſt add the Horizon- 
tall diſtance to the Azimuth. In the latter 
caſe, you muſt ſubſtra& the leſſer out of the 
greater. The reſult ( whether it be ſumme 
or difference ) gives the planes Declination 
from the South. | 

Note here in the ſecond caſe. That if the 
Horizontall diſtance be greater then the A- 
zimuth, then doth the plane decline to that 
coaſt (Eaſt or Weſt ) which is contrary tothe 
coaſt on which the ſun ſtood from the South. 
This falleth out very frequently. 

Note alſo in the' firſt caſz. That if the 
ſumme of the Horizontall diſtance and Azi- 
muth do exceed 180 gr. then the planes De- 
.clination from South , is contrary to that 
: coaſt whreon the ſun ſtood. And it is found, 
by ſubſtrating the forementioned ſumme out 
of 360 degrees. This happens more ſel- 
dome: that is,onely upon ſome North planes; 
and on them, onely then, when the ſuns Azi- 
muth is more than go from the South ; and 
the Horizontall diſtance more than is the A- 
zimuth from the North Wo 

Examples are here omitted for brevities 
ſake. 
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muſt fubdu& it out of 180, and the remain 


] *he quadram rob; and ſet it here upon the 


k+.. Onely add chis:: That if the-planes DM 
clination. from South be above: go gr. yo 


der is the Declination from the North, 
——— By this accounting from North an 
South, .you may always make that you 
plane decline not above 9o. And as when it 
declmes nothing it is a; full South or Nortl 
plane ; Sorfitdecline juſt go, it is then 1 
full Eaft or Weſt plane. | 


XVI3I. How to draw any upright declining 
Þirft, draw perpendicular or Plumb-line 

A B;and crofle it ar right angles with the 
Horizentall line BC : and tvake B A equal] 
to A © in your Quadrant. | 

2 Upon the equall limbe of your Quadrant, 
count the planes declination ( from North or 
South) from G, and there keep the threed: 
which will cut ſome of thoſe lines that are 
drawn within the upper ſquare. 
- 3 Obſerve firſt , thoſe interſe&ions which} 


the prickt/lines make with the threed at 6,9,” 
—-Takethen the length from A the center of 


Ho: 


Worizontall line from B to 1, (always on that 
Wide of B, which looks co. the ſame coaſt 
hereunto the plane declineth.)So,take from 
he quadrants center A, to the ſecond prick * 
nes1nterſeRion with the threed,atd; and ſet 
there from Bro 2. So likewiſe the third A =, 
uſt be ſer from B to 3. 

4 Obſerve again all ſuch interſe&tions as 
e made with the threed, by the reſt of choſe. 
ines whoſe common concurrence is in the 


Soint M, namely, at 4, c, e,h: and rake their 
everall lengths from the quadrants center A, 
Fad prick them here down on the other ſide 
B ( contrary to the coaſt of declinarion ) 
namely, at 17, 10, 9, 8. Then for the next line 
won the quadrant { which doth not, but 


\ 


rould interſet the threed, if it were drawn 
gut far enough ) obſerve: where the threed 
cuts the extravagant line z 5,namely,in 5: and 
take from A to. 5, and ttrn that length twice 
from B, ſo ſhall ir defigne the point 7. After- 
wards at the point 7, draw the infinite line 
CD parallel roB A. Alſo ſet offthe houre of 
6, on that fide B which 1s contrary to the 
coaſt of Declination, namely,from Bto E,. 
according as the angle between 12 and 6 
ſhall be found by the fifteenth. 

5 Draw all the houre-lines from A, the 
-._". "ene 
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Tenter of your Diall, through the points ;, 2, 

,, 12,11, 10,9, 8,7, infuch wiſe, that as ma- 

ny as well can, may cut the line D C,as is here 
done, in pand 9q- 

6 Make 6,5, equallto 6,7: and 6,4,equall 


the reſt of the houres, A 5, eq, A 3. Thus 
ou may get 12 houres, and if you extend 
flibem beyond the center, you ſhall have the 
whole 24. Out of which you may make 
choice of ſuch as will ſerve your uſe. 

C For placing the ftyle, 

Seek the Elevation and Deflexion by the 
fifth and ſixth. And make B F equall to the 
Deflexion, ſetting the ſubſtylar line F A al- 
ways on that ſide 12 which is contrary to the 
coaſt of the planes declination. Make alſo 
F G equall to the Elevation: So F A G will 
be the pattern of the ſtyle. 

Or the threed lying ſtill at the planes de- 
clination upon the Quadrant as it did, 
Take the leaſt diſtance from the point X to 
the threed, and ſet that length from B to H, 
and draw A H for the Subſtylar-- Then ma- 
king A HK aright angle, take the leaſt di- 
tance from M tothe threed, and make HK 
quall tothis diſtance : Sois KAH the pat- 
krn of your ityle. 


06, p: and 6, 3, equall.to6, q : and draw 
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/ CC Hall Dials, The ſtyle | 

muſt ſtand juſt over the Subſtylar, Elevat 
ſo much above it, as the Elevation ( befo 
found ) commeth to. 

In South Upright decliners, the center of tl 
Diall is above (as in the former figure ) af 
the ſtyle points downward. But in North de 
cliners , the ceriter muſt be below, and th 
ſtyle muſt pointupward. 


— 


X VIII. Of the upright full $ outh-Diall, 


TJ He Declination of the full South Diall 
nothirig. Whence 1t 1s, that 
The angle betweene 12 and 6 is 9 
degrees. 
The line of 1 21s the ſubſtylar. 
The ſtyles Elevation is the compk 
ment of your latitude. 
| The way of pricking down the houres i 
(.1n, a manner) the ſame with that befor 
* decliners. No more needs to be fai 
it. _ 
- The Erect full North plane is the fam 
with this South, Onely the ſtyle of this 
paints '\upwards roward the North. pole, # 
the former doth downward towards it 
South pole. X1X0 
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| XIXs Of Upright far declining Plaines. 


FT Heſe Dialls are more difficult than thoſe 
* other decliners mentioned in the ſeven- 
ſeenth, becauſe here the houres have no cen- 
ter or point of meeting upon the plaine: . 
fe will not be amiſle therefore to ſet down 
the whole worke in all parts of ir. 
7 Draw a perpendicular or plumb-line 
kB, and crofle it at right angles with the 
; Horizontal lineB C. And make B A equall 
bAO inyour quadrant, ſetting A above 
| Pif the plaine decline from the South, or be- 
7 B if it decline from North. 
2 Count the plaines Declination from 
_— or North, upon the limbe of your qua- 
Jirant, from G : and there keep the threed. 
| ' Among thoſe lines on the Qua- 
drant ( whoſe common concurrence is 74 
) obſerve that interſe&tion which 
made by the 6*" houre from the Ih 
enter, with the threed. Take the length from 
#the ſame center to that -ncerfetion , and 
[prick it down here from Bto C ( and onthat 
fide B which tooketh toward the South, if 
the plaine decline from South : or toward the 
| D North 


| fide AC: and prick them all downe here 


length twice from C: this double length wil 
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a North , if the - decline Fo Nont.| 


And draw out the lines CDE parallel t 
BA. rr” 
= Obſerve again upon the quadrant that 
interſection which the ſecond line from t 
the center makes with the threed,and take the 
length from the center of the quadrant there- 
unto, and prick it down towards C, nameh 
from B to F. 

5 Take the lengths from” the center «f 
your quadrant to every houre point upon the 


from Cto7 a 5, from C08 and 4, fron 
Ctoyg, ic. And laſtly, rake from the cente 
of your quadrant to the point y, and turn that 


reach from C to 11, atE. 

6 Layaruler to AandF, and transfer the 
the point F unto H in the line C E. Then 
take the length from H to 10, and ſet it from 
A (towards B ) to 10, the ſame way from A 
that 10 ſtands from H. 

7 -With the ſame length H 1c, or A 10, 
go to your quadrant, and ſetting one foot of 
it, on the fide A C, in the fourth point from! 
the Center, with the other ( turned about) 
lay the threed at the remoteſt diſtance, and 
Keep it there. 


« $ From 


from South, | 
Eaſtward, | 
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-$ From every point on the fide A C off 
your quadrant, take the leaſt diſtances to the 


threed ſo laid ; ſetting them down from A tof 


-7ands,from A to$ and 4, fromA to g.A 


Io was put on before. Then the leaſt di- 
ſtance from 7 tothe threed being twice turf 
ed from A towards B, will give the length} 
from A to 17. 

9 For the finiſhing then of the houres, 
you have no more to do, but draw right 
lines through each couple of correſpondent 
points ; rſamely, from4to4 ; 5 tos; from 
CtoA,or6tos6; from7to7;8to8; g9t0 
9;10to10;and from 11 to Lz. 
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 C Concerning the forming and placing 
of the ſtyle. 


io. RY the precedent ſeventh propoſition 

yon may finde the plaines difference 
of Longitude, which (for this plaine that de- 
clines 82 gr.) will be (here at London ) 83 or 
43 mz. and that from the South, becauſe the 
plaine declines from the South. The comple- 
ment of which longitude ($2 gr. 43 min.) i 
6 gr. 17-wtin. Take then firſt, the length from 


C co 7 the next hagr point upon CE, and 


carry 


% 


carrying that extent to.your-quadran 
foot of itupon 1.5 in the. ſcaſe A P.:. and. lay 
the threed ſo,that the other foot turned about 
may juſt touch or paſſe over it: and keep the 
threed there. Then (in the ſcale A P)count 
the forementioned complement, 6 gr. 17 mix. 
and-taking the leaſt diſtance from that point 
to the threed, ſetic from 6 aclock at C, to- 
wards E if the plaine decline from South, (or 
towards D if the plane decline from North)as 
you ſee it donehere, at G. Secondly, do the 
lame worke again.upon the line A B. That 
5; Take from A to 7 the neereſt houre point, 
and ſet one foot of that extent upon 15 inthe 
ſcale A P, and with the other foot turned a- 
bout, lay the threed as before. Then. in the 
ſame ſcale A P, count the ſame number 6 gr. 
1711, and taking the leaſt diſtance from 
thence to the threed, ſer that length from A 


the right line G K. This ſhall be the line of 
deflexion, over which the ſtyle muſt ſtand. 
11 Furthermore. Through the points G 
and K ( or any other two points of the ſame 
line ) draw the twolines G O, K P, both per- 
pendicular to the deflexion line G K. Then 
conſidering that every houre comprel.eids : 5 
degrees of OOO is, that from Cto 7 
3 is 
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to K, anſwering to C G. And laſt of all, draw 


TY 
be} 
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 is15, and from, to$is 15, &c,) and ſince} 


that C G is 6 gr. 17 min. If C G, be taken out 
of C 7 whichis 15 gr. there will remain G 7, 
8 or 42min. Towhich;if you add from 7 to 

9, which is two houres or zo degrees,the fum || 


| . wilibe:8 gr. 47 min. whoſe complement is 
: ff FI BY. [7 WIYs If now you make the angles 


GMR,andKNS, each 51 gr. 17 min. they. 
will cut the Deflexion line G K, in R and S. 
And if turther,to the radius GR, you deſcribe. 


'  thearkeRT - and to the radius KS you de- 


{cribethearke SV z and draw the line T V, 
a tangent to both theſe arkes,the Trapezium 
GTKYV ſhall be the pattern of your ſtyle. 
In placing which , you muſt be carefull 
that theſe perpendicular lengths G T and 
K V ( perpendicular I fay to T V the Fi- 
duciall edge ) be juſtly placed upon the two 
aſſumed points at G and K. —— Or having 
found G 7 to be8 gr. 43 min. you may add to 
itfrom 7 to 10, which is (three houres or ) 
45 degrees. The ſumme will be 52 gr.43 min. 
whoſe complement is 36 gr. 17 minutes. If 
- now from the points O and P ( wherethe ſaid 
houre of 10 cuts the two fore-mentioned per- 
pendiculars G O and K P )) you make the an- 
gles GOR and KPS, each equall to 36 gr. 
17 mix. they will cut the deflexion line G K , 

"8 
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ſe&ion of this propoſition, inſtead of 
taking thoſe houre points from the 
Center of your quadrant upon A C 


_ + the ſideof your quadrant ( if thoſe 


diſtances ſhould be too great for your 
plaine) you may lay the threed any 
where upon the Quadrant, and in- 
ſtead of taking from the center to the 
fore-named points , you may take 
the leaſt diſtances from the ſaid 
points to the threed, ſeverally,and ſet 
them down from C to 7 and 5, and 


from Cro $ and 4,and ſotog, 10; 


and for 11 , you muſt take from 


the point 7 to the threed, ang ſerit-, 


twice from C ; by which meanes they 


will all be of leſle diſtance from C._ 


And then all the worke is to be con- 
tinued , as is before preſcribed. 


be too little, you may double, triple, 
or,&c, to make*them greater. 


C. 2 Note again, that in decliners from 


the North, that difference of Lon- 
D4 S1mde 


3 
Ge 
> o_- 
Pr 
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the ſame two points R and S. [After which» * 
you may proceed to make the patterne of | 
your ſtyle, as before. 

C 1 Note that in performing the fifth 


——Or if the ſaid diſtances ſhould 
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- Situde which you finde by the ſee. 


C 3 Note laſily,that this dire&ion hererc 
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yenth, is tobe reckoned | trom the} ; 
North,and ſo the complement 0f it is 
to be accounted from C(or 6 a clock) 


rowards D. And that the wideſt 

parts of the houres in: thefe North 'T 
plaines muſt point upwards, and the} 
cloſeſt parts downwards; contrary to 
what is expreſſed here in this plane, fl 
which hath its Decrlination from thelth 


given for enlarging the houres inſkhi 
farre Decliners, may eaſily be ap-B 
plied to fuch dire&, or Horizontallþ 
Dials ( as are mentioned in the 26H 
following ) upon which the poleſhi 
hath but ſmall Elevation. For thefra] 
Diall (or onely ſome chief houres offithi 
it) being deſcribed in its naturallfan 
ſtreightneſle, may be enlarged by theo 
ſame meanes that this laſt was. 
Which will not be hard to do, but 
would be tedious here $0 run over 
againe. 


XX. Off 


"t: +0 fol Eaſt and Weſt EY 


Dialls. 


ST Heſe are more eaſie than the former ſort 


* were. For having drawn the plumb-line 
8A B, and aſſumed the point A for the houre 
fof's ; goe to your Quadrant, and take from 
FIthe center of itto all the houre-points-upon 
the ſide A C;and prick the firſt of them down 
inthe line A B, from Ato 5and 7 : the ſecond 
From A to 4and$; the third from Ato3 : 
the 4*". from A to 2. And for the fifth, Take 
Fom the center of your Quadrant to the 
hoint 7, and ſet that length twice from A, fo 
Fi hall” limit out the point 1. Having 
theſe points, draw lines through them, all pa- 
h allel one to the other, and all pointing upto 
the North ; namely ſo, as to make the acute 
ingles B AC equall co the complement of 
gyour latitude. 
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| C For the Style. 


JT muſt always ſtand over the line of 6 a- 


©clock, parallel to it, and diſtant every where 


from it according to the length of A D. 
Which lenght is ſoone found , by drawing 
A D perpendicular to the houre-lines , cut- 
ting the third houre from 6, in D. By which 


[line you may make the patterne of your ſtyle. 


ed 


For the Fiduciall edge lyes parallel to theline 
of-6, AC, and at the diſtance of thar line 
AD. 

C 1 Note here too ; that if your lengths 
from the Quadrants center to the 
houre-points be too long, you may 
ſhorten them by laying the threed 
upon the Quadrant according as 
your convenience ſhall dire , and 
raking the leaſt diſtances from thoſe 
houre-points to the threed ; and fo 
pricking them on from A. or 6, to 
5,4, 3,QC ; as was before mentioned 
in the firſt Note upon the former 
propoſition. _—— Or iithey be too 
little, they may be doubled, &c. as 
5 there expreſled. 


CE 2 Note 


C 2 Note further, that what is here 

| done for deſcribing theſe Eaſt and 
Weſt Dialls, may be applied to the 
dire&t ' Polar Plaine. Onely re 
member that you are not tye( 
(in the Polar) to make the houre 
roany ſet angle with the line B A, 
but they are beſt at right angles ; for] 
then the line A B may be taken for, 
and placed as, the Horizontall line 
of the ſaid plaine ; all the houres 
lying as verticall lines unto it. And 
alſo the line of 6 here, muſt be ta- 
ken ( inthe dire&t polar ) for the 
line of 12, and thereſt of the houres 

_ are to be drawn alike on both ſides 
BF 12 : nothing in ſubſtance differing] 
| from theſe Eaſt and Welt Planes. 
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XX 1. 1nu Eaſt and Weſt re-in-cliners, 
Toget the Deflexion- 


Ount the re-in-clination from D to- 
wards C. Take the leaſt diſtance from 
thence tothe fide A C. Set that ogy 
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om M to Y, and lay the threed at Y. The 
degrees F K willgive the Deflexion, 

| The ſubſtylar line muſt aſcend in Recliners, 
and deſcend in Incliners,from the line of 12, 
according to the quantity of this Deflex- 
on. 

- Theline of 12 lyes always Parallel to the 
Horizon. Wm 
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XXII. To finde the angle Between 12 ands. 


(7 Ounc the Re-in-clination From E to- 
wards B. The threed there laid will cut 
the equall limbe. The degrees whereof from 
G to thethreed, are the angle required. 
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XXI11. T o get the Styles Elevation. 


Ay the threed to the Re-in-clination 


=numbered in the equall limbe from F, 
and take the leaſt diſtance from N to the 
threed. Set one foot of that length in B, and 
lay the threed ſo as'to touch the other foot 
when it. is turned about. The threed ſo laid, 


from F, 
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[gives the Elevation in the equall limbe , 
fo 
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XXIV. To finge the difference of 


L ongiuaes 


I (COunt the Deflexion in the equall limbe 

from F, and lay the threed toit ; and 
take the leaſt diſtance from B to the threed, 
Put one foot of this length in N, and apply 
the threed to the remoteſt diſtance of the 
other foot. The threed will then ſhew in the 
equall limbe, the difference of longitude, if 
you count from F. 

2 Count the deflexio0n in the equall limbe, 
from G : and to the threed there laid, take 
the leaſt diſtance frem B. Meaſure that length 
upon the ſide A B,from A ; keeping one foot 
- © there fixed. Then lay the threed to the 
' = plaines Re-in-clination counted alſo from F in 
the equall limbe, and take the leaſt diſtance 
from your ſtanding to the threed.Set one foot 
of this length . in B, applying the threed 
to the other foot turned about. The 
threed fo laid, gives the difference of Long|- 
rude in the equall limbe, from G., 

Thus if an Eaſt or Weſt plaine Re-incline, 
here at London, 30 degrees , it will by n 
;- ke 
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Defiexion - =n—— 47s 260”. 
Angle from 12 to 6,---55. 26. 
Elevation — 239. o2/. 


Differ.of long,--70. 14. 


X XV. Howto draw the Diall. 


| 

Pon the backſide of your Quadrant» 
in the upper part of it, you have lines 
irawne altogether like thoſe on the foreſaid 
laced neer the Quadrants center, the uſe of 
hich was ſhewed before. | 

The manner of work in this propoſition 
$5 in moſt things ſutable to that in the ſeven- 
eenth , and will need no other direction. 
gs for placing the lines, Take notice, 

at, . 

The line of 12 in theſe Eaſt and Weſt Re- 
n-cliners, lyeth alwayes parallel to the Ho- 
!zontall line of the plaine. So that if we 
uppoſe the former figure ofthe ſeventeenth 
0 repreſent one of theſe Dialls, then A B 

uſt be conceived to lie Horizontall , and 
> C verticall, AJl other works will be like 
0 thoſe in the ſeventeenth. | 

The ſtyle in recliners pointeth upward,and 
he ſubſtylar and houre of 6 do aſcend above 
the 
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F the line of 12, So much as the Deflexion and 
| angle from 12 to 6 , come. to. The;center. 
of the Diall is on the South end of the line'Y 
of 12. : | 
The ſtyle in incliners pointeth downward, 
and the ſubſtylar and houre of 6 do deſcend. | 
below the line of 12, ſo much as the Deflex- 

ion and angle from 12 to6 come unto. The 
center of the Diall is on the North end of th 
r2a clock line. Eb I 
_ Theſe things þeing obſerved, you muſt) 
count the Re-in-clination of your plaine ig: 
the equall limbe on the backſide from the: 

teft hand toward the right, according as the 
figures are ſet: and there lay the threed and] 
keep it- Then obſerve how it cuts the line 
next to.the center, and proceed in all things as 
in the ſeventeenth before. | 
E. Note that you may finde the inclination of] 
a plaine by applying one ſide of your Qua- 
drant to the plaines verticall line : for ſo the 
threed will cut the quantity of inclination i: 
the degrees of the equall limbe being num] 
bered from that ſide of the Quadran 
which toucheth the plaine.-----And for find- 
ing the reclination, yon may lay a ruler to tht 
verticall line of the reclining face, and takt 
the inclination of the under 11de of that _ | 
al 
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hat inclination will berhe ſame with the re- 
lination. N 
Note alſo, that this here delivered for Eaſt it 
nd Weft Re-in-cliners, is intended chiefly | W 
or drawing houres upon thoſe kindes of it 


faines when you meet with them upon Bc= 


lies cut regularly. For otherwiſe you will | | 
ardly ever finde any ſuch juſt plaine upon | [ 
fixed building. | = 


Laſtly, for a Scale of chords, which here, 
nd in ſome of the precedent. precepts is re- 
uired, you may make uſe of the equall limbe 
fyour quadrant. 
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XXVI. To make as Horizontall Dial to any 
Latitude. 


7Irſt, draw the right line B C, and ere&t 
.the Perpendicular A H. Them take from 
center { on either ſide of your quadrant ) 
the third houre upon 'the fide AC; and 
ake A H equall thereto. And draw FH 
rallelco B C; and theline 5 K 7 alſo juſt in 
e midſt of them. Afﬀeer this, lay the 
reed to the Laritude of the plaine counted 
the equal! limbe : and take from every 
1nt ofth fide A C, the leaſt diſtance to the 
bs a 
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"  Tomake in Horizon all Diall. 
| flireed,and ſet each of them down both wayes, 


to 2 and 10, and from A to 1 and 1r: 
Then taks from the point 7 upon thy fide 
AC, to the threed,and ſet that length from 
K t9 5 and 7, both wayes. 


finiſhie ed. 


and 15 to be elevated according to the plaines 
laticude : as the mannefi$-in all Horizontall 
Þ 1alls. & © 


C The uſe of this propoſition is to draw 
all Dialls in any Latitude for any dire& re- 
n-clining plaine.For, the re-in-clination com- FM} 


pared ( in Notth re-in-cliners) with the poles 
Elevation : or (in South dire& re-in-cliners) 


with' the EquinoGtialls Altitude , will eaſi-'.*Y" 
ly give the plaines Latitude: in the former, ** 


the difference was the Elevation it ſelfe : in 
the latter, the Complement of the poles Ele- 


vation.-----And this propoſition, with the 
ſeventeenth for upright plaines ; the twen-. 
tieth ' for upright Eaſt and Weſt , and ſo 


alſo for Polar plaines on which the pole bath 
'n0 Elevation : che twenty fifth for Eaſt and 
E2 I 
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namely, from Ato4 and 8,fromA to 3andso, 


You 
' have now nothing more to do,but onely from- _ || 
H to draw the hour-lines to all the fore-._ 
named points : ſo. the draught 1s eaſily 


" Theſty le muſt ſtand upon the line of 12, 


Fez To findethe houre of thenight > 
Weſt. re-in-cliners: the eighteenth for full, * n 
' North and South ere& ; will farniſh you 
with wayes to draw Dialls upon ſuch regu- 
| hr bodies, whoſe plaines have any ſuch of 
” rhe fore-mentioned Aſpects. 
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$3 ' XXVIEL. To finde the houre of the Night 
= - by the Starres. 


He Stars upon the Quadrant ( one _ 


— 


of the Starre in houres, quarters, and parts of. | 
| a. qQUACTEE 


n A quarter. This is ; callel the $ Ter 
] butrhisis not the houre'6f the Night | # it be 
turned intothe Suns houre : which thipgis to 
be done in this manner | 
Look upon thie back-fide of the quadrant 
for your Starre, and lay the threed upon it : 
ſlipping the Bead down to the ſlope- houres 
below, till it ſtand upon the ſame quarter and 
part ( from ſome juſt houre on: the left hand 


of the bead ) with the Starres houre. before | | 


found. Then note the ſaid houre on theleft 
hand which soeth next before the bead, for 
that muſt be fuppoſed to repreſent the Starres 
houre, and mult therefore be called by the 
ſame, or nnmber that the Starres. Node 
was. AndvYfollowins houres ( from the 
Bead towards the right hand ,muſt ſucceſlive- 
ly take their _ untill you come ro be 
under the day of your moneth. Unto which 
day if the bed be layd, the bead will 
( by keeping your hoes * account ) ſheiv the 
true houre, quarter, and part, of the Night. 
Example , 1. On January the 20,the hour of 
Cor Leonis was obſerved Eaſtward ofthe Me- 
ridian, tobe 9 and ; and + part 4 quarter: The 
threed laid upon that Stat ,0n the back-ſide of 
the Quadrant,will crofle the ſlope houires as 


doth the line A B. And the bedd pur + 
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"00 wntoth the foreme f parts ofthe bores 
4 "In od ar he boite'B. 'S that che ies 
ruſt be Ca led; 9.4'clock, which is the ob- 
' ferved houre of the, Srarre.. Then the line 
| D muſt be called 1o a. clock : and the 
|  threed being put to January 20 ( taken 
+ inthe lower circular line of moneths) will lic 
F 'intheline A E; and the Bead at E ſhews 
the time of the Night to be paſt ( the line D, 
_ thatis, paſt) 10a clock, about ;and; part 
| ofa quarter, which is 15 and 5 minutes : or þ 
, 20mizntes paſt 10 at night. —— Pur if this ob- 
ſervation had been upon the ſecond day of 
November : then the threed layd upon ( the 
day given in the lower circle of moneths ) 
November 2, would lie in the line AF: 
and the Bead would be upon the full houre- 
line that paſſeth through F , which would | 
be 4a clock inthe morning For if the ”_ 
C beg, the line D is Ic, the next line. i 

' 11, and ſo forward till your account ry 
on EF: which muſt be 4 aclock paſt ( 12 or) 
Midnight. 

Example 2. Upon the 8 of Awguſt, the | 
Starre Aquilu was ſeen on the Wellfi de of 
the Meridian, and the Poe. of it was 
found, 3 and ; an houreand'; a quarter, The 
Fhreed therefore being laid vhon that Starre 

would 
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woul be as the line A G, and the Bead (re- 1 


Rifyed to the 3 houre and}; quarter) would || 
ſtand at the point G. So that the next houre- 
line on the left hand of G, muſt be called 3 a 
clock :'and the line. F muſt be...$ a clock. 
Then,the threed being removed to the day of 
70ur moneth (Azpxf 3, in the upper circular 
fine of. moneths) will lye in the. line A-B: 
and the Bead at B will ſhew the houre of | 
" the Night (if you keep your former. account) - , | 
to be 7 and halfe paſt 1a clock. For if F | | 
be 8 a cloek (. as is before expreſſed ) then 
the laſt houre of the limb2. is 11, the. firſt 
is 12, the ſecond 1; beyond: which, che 
Bead B is about 22 minutes of amhoure.Fhere- 

fore the houre of the-night SIA clock 22 m- 
nntes. Conroe 4 tf S108 
By theſe examples the manner of the 
worke will ſufficiently appear in all 
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The a f the At eimettio & cake. 


a) Hap: Scale on the fore-ſide of. hs 
-F - Quadrant: next to the equaſl limbe 
"A. is. trrecalled the Altimerie Scale. It 
1s numbred by. 1,2, 3, &c, O0 10, 
20, ZO, &c, 10 100. Each of which num- 
bers are beft ſuppoſed to be 1co fold. viz, 


2©0, 200, Qc, to 1000, 20C0, &c:; to 10000: 


and all the-leffer parts: eſtimated accordingly. 
-——+The ground: on. which you ftand to 
make your: menſutation., .is alſo ſuppoſed 
we be a ny levell. 
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]. To fe any height at one obſervation. 


LE y your ſtation be at E; and the ſights 
DA directed to the point F: the threed 


A B cutts off the parts C B in the meaſuring 


Scale : which parts muſt be remembred. 
>——>Then meaſure from your ſtation E, to 
the point H,which is juſt under F. And ( al- 


F Wayes in this caſe multiply this diſtance 
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*he produd cut off 3 figures toward the ri iq 
thand. The remainder is the Altitude G F. 
f*To which you muſt add HG, or DE, the 
"height from your eye at D to your foot 
at E. 

Thus if the threed A B ſhould cut off 
| CB1g5eoparts, and the diſtance E were 59 

feet, The height G F would be 89. 5co, or 
85; feet. 
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II. To finae part of an Altitude. 


f LEt the length of F X be onely required. 


Standing , at E, you may finde the 


| altitude G F. Keep ſtill the ſame ſtanding 
at E, and finde the altitude GX, by the 

laſt precedent. So GF taken from GX, 
| gives F X required. 


RK — 


— 


1H. Standing mpon a known bright, 

1 to finde a Diſtance. 

(WF. Ec the height F H be known, and the di- 
[ſtance HK be required. Order your ſtand- 
{$lng fo, that the two ſightsP ,S; the point F, 


| and the diſtance K, may all appeare in one | 
Kt, . right 
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"1 it line. Then look what degi Ja! 
Ft & Clu off in the equall [ore | front "0 
TS Int the ſane number in the ſame. pil I 3 
_ | 87 S; and there lay the threed as PT: Note © 
TH - what parts it cuts upon- the meaſuring 
"We from'Q co T. Mulciply thoſe parts in- 
Hthe known Altitude: and from the 
" WMuXcut off three figures;the remainder or 
i. boticn, is the diſtance HK. | 
;Þ Thus , if the threed P R ſhould cut off 

I in the equall limbe 565 degrees, the 
ne-counted the other way, from.S to, T 

c equall limbe, and the threed laid-there- 

fi Koa give 667 i in the meaſuring Scale. 
- [34heq F G being 88 2 feet, and G H(luppoſe) 
we & feet, FH > oſt be 93+ feet. This mul- 
"4 ved: into 6 67, makes 62364 : from whence 
Wicing away the thiree righe hand figures, 


ere remaines 62. 3*4 or 62; feet, for the di- 
Ance H K. 
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. . .4 oh T o finae part of a diſtaxce. 
eh, 3e- © anc of K from Z were requi- 
Y. .Firſt, finde H K, then HZ, by the 
Y precedent their difference i is K Z. If 
A K Z wee 


; w_ ite: A 9% uh you © Hide Fom . he 


towerF, finde the breadth of it without | | 
approach tito it 
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V. To finde a height at two obſervations. W& 


JF F Hwere to be meaſured, andthe way A: 
from E to H were unpaſſeable , ſo chatthlf 

Uiftance of E from H could fot be meaſuteſ ; Te. 4 

You muſt/mthis cafe make two obſervation © if 

For which purpoſe, Take your firſt ſtationat * 

E, and dite&the lights D, A, to the point B: oY 


&quall limbe from C to B. Then goe ric {| 1 
wards in a right line, to a competent diſtanc# | 
asto M ; and there making a ſecond ſtation} | 
obſerve (as before)what degrees the Wo. | 
cuts upon the equall limbe from N to O : (the | 
ewo ſights L, 1, being juſtly directed to »./ 
point F ). Then count theſe two arkes ig; | 
the equall limbe, from the contrary * | = 
of the quadrant, namely , from D to "WF: 
and from Lto s, and applying the thret 
thereto, looke what parts it cuts from tl 
meaſuring Scale at Y, and V. Takethe lell 
number of parts, out of the Sreater, notini] 
the Difference. Meaſure alſo the diſtance 
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"OE; s our two iarjoas, "ly from E.to M, and 
TÞ54dd three cyphers to that meaſure. This laſt 
gf | WE ber muſt (in this kinde of worke ) be di- 
[F*vided alwayes, by the fore-noted difference : 
of Y and the quotient will give the Altitude of Þ 
E, 7 above G. 
17 'A Example. Letthe firſt obſervation cut off 
TL 5&7 in the equall limbe. The ſecond 
6; gr. Count the firſt arke from D'to Y : the 
fthreed there laid gives 1250 in the mea- 
fringe Scale. 7 he ſecond ſo. counted: from L 
FT! [to V, gives 667. Thedifference of tlieſe two, 
1 "y Wr 583. Letthediſtance of the ſtations mea 
w ſured from E to M, be 5160 feet. This num- 
4 |*#der, with three. cyphers "dded: iS 5160000. 
8 Fic divided by 583(the former difference) 
F | gives inthequotient, $850. or 88 ; feetfor the 
+ | \ ub F. AndifGH be 5 foot more ; The 
| "whole height HF will be 93 zfeet. 
M ©, C Note thatin theſe menſurations, the 
WE. point G is ſuppoſed toſtandin the ſame 
levell with the corner of your Qua- 
drant D and L. So that GH, DE, 
LM, areall of one height. And note 
£00, that the two ſtationary points are 
E and M, namely thoſe which are juit 
under the corners Dand L. 
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Errata. 


P ap. Line. Read. 
6. [x _ | Ninetyech. 
21 | thethreed laid at K. 
\_|þ25 -| horizonzis 29 gr. 21 min. 
I6 . 79-20 cuts from Fe Count 

5. 113. | Counttheplaines 

5 {19 | the Suns altitude. 

'|-2 © -| the line CDE 
2 -|,16 | quadrant, cloſe by 

tis | the-ſame name or number 
1 3 Part of a quarter. 
- | Altimetric 

- --} Altimetric, 
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